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ABSTRACT

A radio frequency identification device (RFID) comprising radio frequency
identification circuitry enclosed in a protective molded casing having an
attachment surface for attaching the RFID to a ferrous object, the radio
frequency identification circuitry being positioned in the casing so as to keep the
circuitry a predetermined distance away from the ferrous object which may
interfere with the communication between the RFID and the RFID reader.




AUSTRALIA
Patents Act
COMPLETE SPECIFICATION
(ORIGINAL)
Class Int. Class

Application Number:
Lodged:

Complete Specification Lodged:
Accepted:
Published:

Priority

Related Art:

Name of Applicant:

Meat Processing Service Corp., Inc.
Actual Inventor(s):

Casimir E Lawler, Richard L Parry
Address for Service and Correspondence:

PHILLIPS ORMONDE & FITZPATRICK
Patent and Trade Mark Attomeys
367 Collins Street
Melbourne 3000 AUSTRALIA
Invention Title:
RADIO FREQUENCY IDENTIFICATION DEVICE AND METHODA OF USE

OurRef: 700359
POF Code: 193439/454635
The following statement is a full description of this invention, including the best method of

performing it known to applicant(s):

-1-

-3-



10

Radio Frequ'er)cy Identification Device and Méthod of Use

Bécquound of the Invention

The present apphcatlon is a divisional apphcahon from Aus\trahan patent -
applicatian number 761763 (41914/99) the entire dnsclosure of whlch is
mcorporated herein by reference.
ield of ¢ venti .
This .inver'nion relates to a protectively encapsulated radio ﬁeqﬁeni:y

identification device (RFID) and method of use. The invention further relates to an

improved method for the sanitary proccssing'of.arﬁma]s that utilizes the novel RFID.

By incorporating the inventive RFID in the unique processmg method disclosed herein,

. greater levels of safety and sanitation will be. available while at the same time unprovmg

the palatability and consistency of the meat product.

escription o elated

There exrsts a need in the meat packing industry for a method of tracking

_ and identifying the various steps and procedures involved in preparing and prooessmg an

15

20

25

animal for human consumpnon This need has arisen as a result of consumers and

advocate groups demands for cieaner facilities. and safcr meat handling methods Asa
result many proponents have advocated for mcreascd product sanitation by forcnng
" processing plants to ensure that dunng each stage of the processmg procedure the .

sanitary quahty of the product remains mncompromised. S o

In an anempt to address this }ughly si gmf cant: concem many meat
processors have msnmted tmckmg systerns thhm their processing plants. These -
systems are intended to give the plant operators the ability to control all procedures

which each ammal is subjecied to on an individual basis. Such specific tasking control

will allow the operator the ability to ensure that each and every animal that enters the

. processing line is subjected-1o every sterilization and sanitation procedure without

variance. i
" * While these tracking systems are an esséntial addition to the meat .-

processing iﬁdust}y those systerns which have been impleménted have failed in a

) number of regards Foremost of the prob]ems that the various manufacmrers of t:rackmg

. effecnve inthe 1rty and

Nl v..,—:
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only a high .r_pain’iénance, obtrusive, and exPensivc ahcf.mative. As a result of these
- faj]iqgs"i't is apparent that the need-remains within the meat packing industry for a- an
’ /in‘i}irovcd, low cost, simple maintenance, and unobtrusive track.ing.system that is capable
of operating within the hostile environment of 2 meat processing plant. To meet this
5 continued tracking system need the presently disclosed invention proposes utilizing the

disclosed RFID and associated novel processing method as an ideal solution.

~

" The discussion of the background to the invention f)erein is included to
explain the context of the invention. This is not to be taken as an admissi.on‘
that any 6f the material referred to was published, known or part of the common
general knowledge in Aus_,tralia as at the priority date of any of the claims. . .

Throughout - the description and claims of the specification. the word

“comprise” and variations of the word, such as “comprising” and “comprises”, is
not jntended‘io exclude other additives, components, integers or steps.

5
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Summary of the Invention

The inventive system disclosed herein addresses the aforementioned
problems in addition to many others. By emplo'ying anovel encapsulated radio
frequency identification device into an improved animal processing system a resulting
method for processing animals is created that increases safety and.sanitation levels.

- Radio frequency identification 1ags are known to be used in the food
processing and'other industries. The PROTECA'H Labeling Systems, PROTag™
Electronic Trolley Identification System is an example of using a radio jdentification tag
to track shackles through a food smokehouse.: The PROTavgfrM system differs from the
proposed system in that the PROTag™ system encloses a radio frequcncy identification

tag into an ela.stomenc form which screws into a stainless steel or plastic motntin g Ting.

~Such mountmg does offer some degree of physical protection to the tag from the outside

envxronment but the mountmg ring may be damagcd or break off making repair or

replacem ent difficult. . ,
The proposed RFID overcomes this prior apphcauon by completely .
enclosing the radno tag within a novel molded protective resin form. The resulting

‘encapsulated RFID disclosed herein offers a greater amount of physical protection for the

tag itself, ond also prolongs the useful life of the tag. The proposed system is also easier

30

10 install, and maintain than present art. When employed as the tracking component of
the system described, the R.FID will allow the vser to track every, operanon of the system
.which will help to insure umform application of all sanitary procedures -
- Inaddition to 1mprovmg the degree of sanitation in the meat packmg
mdustry, ghc present | mvennon addresses 2 second need as well. Recent surveys, and .

smdles by the Nanonal Catﬂeman s Beef Assocmuon (NCBA) and uthers have found

that possxb]y as much asa th:rd of the potentxa] consumer market has stopped eatmo

2A
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many meat products, especially beef, due to a perceived lack of palatability. Asaresult
of such findings it is apparent that a need exists to develop 2 means of increasing beef
palatability in order to regain this lost market share. Consequently, in addition to
improving sanitary practices within processing plants, the novel processing methc;d
disclosed berem utilizes a system of sterilizing rinses and cooling injections to lower the

pH levels within the animal carcass. This injection procedure has the benefit of giving
the meat a more appealing and uniform color, texture, tenderness and taste. Furthermore,
the disclosed treatment also increases shelf-life and retards premature spoilage.

The combination of b;:neﬂs described above and f\;rtller described

herein, are the consequence of utilizing, in combination, the novel encapsulatea radio \
frequency identification tag and the further novel use of the Meat Processing Service
Corporation (MPSC) Rinse & Chill Technique (R&CT). The R&CT process uses a pH
lowering and temperature reducing solution to rinse out residual blood through the
R&CT process, bringing about a natural change in pH which bestows many benefits.
There are also other benefits that are not related to pH reduction that the R&CT provndes,
such as.easier remova] of the hlde The encapsulated radio frequency identification tag
and R&CT system combine to form a processmg system with greatly u'nproved samtary
and safety features whlle at the same time dramatically mcreasmg the value of the end
meat product. e
. In the ihventive xﬁcthod for the sanitary rinsing of an animal, .an assembly
line is provided which includes a plurelity of shackles.” Eachshackle includes an
inventive RFID tag which includes a machine readable unique shackle number. Once an
animal is stnned and attached to 2 shackle the aninial is moved to 2 weighing station,
which i is equipped with an RFID tag reader, weighs the animal and transmits the weight
and shackle putnber to a computer where the data is recorded in a database. The animal -

is then bled and moved 10 a rinsing station, w}uch is equipped with an RFID tag readcr

. 'whxch Teads | the shackle number The system then looks up the weight of the animal to

-,..into the cuculatory system of the amma] After the end of the hose and nozzle and the

- 30

.an entry pomt into 1he cu’culatory system and the o

- be rinsed at that pax‘ucular rinsing station and ca.lculates the amount of solution to m)ect

°P51'3‘01"S hands are sanitized, which s verified by the system, the nozzle 1s msem:d mto
perator starts the ﬂow of the .
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elastomer compound.”

braccletand encased tag, - o

predetermined amount of solution into the animal. If the flow is not started within a time .
window, the operator must re-sanitize.

The inventive RFID tag is made by pouring curable liquid into a
preformed mold to a first predetermined depth. A predetenmined time is allowed to pass
to permit the curable liquid to gel, but not sufficient to allow the liquid 1o fully cure. The
circuitry is then placed upon the surface of the now gelled liquid and the mold is filled to
a second predetermined depth with additional curable liquid. A second predetermined
amount of time is allowed to pass to allow both the first and second depths of the poured
curable liguid to fully cure and aﬁain a homogeneous interface between the two depths,
thereSy preventing the occurrence of a seam between the two depths of now cu:rcd liquid.

This method produces an encapsulated RFID which keeps all metal
objects at least %, but preferably % inch away so that the metal objects do not interfere
with the radio frequency communication. The encapsulating material is a polyurea

escription of the wi

" A detailed descnptxon of t.he mvennon is hereafter dcscnbed thh spemﬁc
reference being made to the drawings in which: - ;- - _
N Fxgurc 1i is an ove:head schemanc of a prcferrcd embodiment of the
inventive processing method; ’ 4
- Figure 2 is a second schematic representation of the preferred
embodiment of the inventive processing apparatus; .
“* Figure 3 is a generalized block diagram illustrating the relative position
and communicative interaction of tﬁe RFID reader system components;
‘Figure 4 is a top view of the sanitization station;
Flgure Sisa | frontal view schematic Tepresentation of the encapsulanon

bracelet and ‘encased tag; e, L A

Flgure 6 isa top-dovm vxew schcmatlc rcpresemanon of the encapsulaﬁon

‘Fi gure 7isa tcp-down view of the hose nozzle and assomatcd =

encapsulatxon bracelet

-8-
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associated encapsulation bracelet;

Figwe 9 shows a top schematic view of the sanitize station;

Figure 10 shows a side view

of the nozzle bath;

Figure 11 shows a side perspective view of an operator at the sanitization

station;

Figure 12 is a frontal view schematic representation of the preferred

embodiment R_FID

Figure 13 is an overhead view schematic representation of the RFID, and

Figure 14 is a side view schematic representation of the RFID.

:ntion of the Preferred mbodiments

The following detailed description and the accompanying drawings are.

provided for purposes of describing and illustrating presently preferred embodiments or

examples of specific embodiments of the of the invention only. This description and

accompanying drawings are not intended to

Jimit the scope of the invention in any way.

Refemng 10 FIG 1-3 of the accompanying drawings the animal

processing system 10 15 shown m 2 prefcrred assembly line format. FIG. 1 illustrates the

20

25

various steps involved at each point of the animal processmg system 10, and further

iustrates where various components of the

system are placed in relation to one another.

.FIG 2 better 1llustrates the various components.of the inventive process F1G.3

illustrates the communicative relationship between various electronic components of the

animal processing system 10. While the present embodiment demonstrates the system as

used with cows: 14, the system also works for other animals such as cattle, sheep, or

turkeys, in alternate embodiments.

This preferred embodiment is controlled by electronic processing units,

such as computers. The computer used in this preferred embodiment is a programmable

logic controller (PLC) The PLC is a miriimally configured computer that is generally

opemted without 2 monitor, keyboard ﬂoppy dnve hard drive, OF mouse. Programmmg

. and service of aPLC generally rakcs place over a senal connection, such asRS232,t0a

*_separate program devclopmcnt computer whrch is generally either a desklop or portable

. 30

s mtended iobe an Allen-Bradley SLCSOO Pro grammable Logrc Controller

:pcrsonal computer The computer 54 mcorporated wnhm the prefen'ed embodunent 1s




A database is used to track information relating to the rinsing and chilling
process. The database 55 may be stored entirely or partially on computer 54. This
preferred embodiment stores only the RFID tag numbers ana associated weights in
database 55 on computer 54. When arinse is initiated, this information, plus a time

5 stamp and other process information is transferred to a second database 59 on'a data
acquisit‘ion computer 57. This transfer takes place over a serial communications link
network between the computers, Database 59 may also store information from other
components of the system, such as the mix station computer 52. The mix station
computer 52 also provides information directly to the rinse station computer 54. This

10 information from the mix station is used for system interlocks of the rinse stafion,
allowing the rinse process to start only after the entire system has gone through a clean-
in-place (CIP) and sanitize process_.' and viable rinsing solution is circulating throughout
the system. '

* The process of stunning an animal for slaugher is well known within the

15 art. 'fhis stunning results in the animal becoming ineveesibly unconscious. In this
embodiment, the cow 14 is stunned in stunnmg area 18. Upon bemg stunned the cow 14
is attached to a wheeled shac}de 22 by one of the rear legs 260f the cow 14. .As -
indicated by the wheeled shackle 22 detail in FIG. 1, bolted to the wheeled shaclde 22is
an encapsulatcd RFID 30, which encapsulates an electronic tag 58. The wheeled shackle

20 22 is then mounted to the overhead rail 34 to suspend the cow 14 from the overhead rail .
34inan 1nverted position. The ovcrhead rail 34 is construcled in a manner 10 allow the
wheel 38 of the wheeled shackle 22 to have essentially unrestncted bi-directional motion -~ -
while mounted to the ovérhead rail 34, and this methqd of rail-shackle mounﬁné is well
known in the art.

25 7 7 7 Anadditional feature of the preferred embodiment, the animal processing
system 10 can be a modification or addition to an emstmg processma system by
_'redu’ecnng and addmg to exxstmg overhead rml 42 IR .

. " Orce appropnaiely suspended the cow ]4 is moved along 1he overhead

- rail 34 to a wexght scale 46 and assoc:lated ﬁrst RFID reader 50. At the welght scale the

' cow 14 is welghed Once a stable we1ght readmg is attamed the welght scale 46 sends :

o the wexght mfonnanon to a cornputer 54 and stores tlus mformat:on m a database 55 on

-10-
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'--,when the dlstanoe between the  tag and the 1ag reader is typxcally less than 3A4 mches

computer 54. The database takes the form of records in a table for storing the shackle
number, the weight of the animal and optionally the time and date, as well asa processed
indicator. Subsequently, the first RFID reader 50 accesses the information stored in the
memory of the electronic radio tag 58 and likewise sends this information to the

computer 54. As rinses are started for the animals, the information associated with that

 animal and shackle is moved to another computer 57 and database 59, thereby clearing

the original database. If an animal is not rinsed and the RFID information is not moved,

upon sensing the tag at RFID reader 50 again, the earlier emry of that RFID information

is cleared and replaced with the new information. In the preferred embodiment, off-the-

shelf wireless transmitters and receivers are used to communicate this information from
the RFID tag readers to the computer 54, Inan altemate embodiment, 1Hiese RFID tags
themselves may have weight information written directly to them and stored for retrieval
at the time of rinsing. Upon obtaining the respective information from the weight scale
46 and the first RFID reader 50, the computer 54 will associate the individual number of
each tag 58 and the correspondmg weight of each cow 14 in the database. It should be
understood, as is well known in the art, the components of the animal processing system
10 may be connected conductively, optically, or wirelessly. For example, the RFID tag
readers may communicate wirelessly with the computer by transmitting the informotion
with a transmitter and recei\;ing the information at the computer with a receiver, as is’
well known in the art.

The a.forementioxred electronic components of the preferred embogiimeni
disclosed above use the Escort Memory System (EMS), a DAT 'Al.ogic Group Company,
line of radio frequency identification tags which are capable of storing a multiple-digit
number within the electronic memory of the tag 58, specifically for.the purpose of
identifying the 1ag 58 during use. The presently preferred embodxment uses the EMS

BHGZOHT RF].D tag and the EMS R5400 RFID reader with the EMS ASIS antenna.

Other RFID tags and readers by EMS and other manufacturers may also be used in t}us
system. Similarly, the Escort Memory System 1ag reader is the model of tag reader -
utilized by the dJscIosed preferred emboduncnt in the form of the RFID readers. The '
Escort Memory System stag reader is designed to sense and read a radlo tag 58 51gna]

-11-




10

15

20

25

. 1dennﬁcatuon number 10 tho computer 54

Throughout the inventive systero disclosed herein it should be understood that the
respective tag readers are positioned in such manner as to £nsure an acceptable
communicative distance from the relevant encapsulated radio frequency identification
devices.

After the weight has béen obtained and transmitted to computer 54, the
cow 14 moves off of the weight scale 46 10 a blecding station 62 where the cow 14 is
bled. The process of sticking and bleeding the animal is a procedure well known and
described within the art. For this preferred embodiment, the cow 14 is to be bled through
the jugular veins and the carotid artery. The cow 14 is then moved along the overhead
rail 34 over a blood pit 66 toward the rinse start area 70. A

Prior to entering the rinse start area 70 the cow ]4l must pass through a
first separation door 74. In alternate embodiments, these separation doors 74 are not
used. Upon passing through the first separation door 74, the overhead rail 34 separates

into multiple gravity-rails 78. In the embodiment illustrated herein, the animal processing

- system 10 utilizes three gravity-rails 78, however this embodiment is not intended to

. limit the number or type of rail 78 or manner of motivation which could atherwise be

employed. The gravity-rails 78 guide the cow 14 from the overhead rail 34 to the rinse
start area 70. In alternate embodiments, the rails used to convey the cow 14 may have
moving members, such as chains, so as not to rely on gravity for motivation.-

4 Afier the cow 14 has moved onto the divided rail 78, it passes through a
first transparent door 96, thereby entering the rinse start area 70. In the preferred
embodiment the first transparent door 96 and the second transparent door 100 are
Jamison Auto-Clear transparent doors. These are automatically opened by a control
switch activated by the operator In alternate embodiments, these doors may be manually
operated or controlled by a swrtch on the rail activated by the presence of a shackle.

- "Atthe start of each finse start area 70 a second RFID reader 82 is - g
posmoned As the cow 14 passes the second RFID reader 82 the RFID 30 is apain read.
Upon scnsmg the tag 58, the second RFID reader 82 sends the individual tag 58 .

-12-



encapsulation bracelet embodiment of the RI-‘ID 108, all of which are illustrated with
greater detail in figures. 5-8. In the preferred embodiment the nozzle assembly 92 further
has an attached secured sanitary catheter 112 as disclosed in pending U.S. patent ‘
application for Secured Sanitary Catheter, serial number: 08/870,195, filed June 6, 1997
5 1o Meat Processing Services Corp., Inc., the entire contents of which are h;rcby
" incorporated by reference.

In the rinse start area 70 and adjacent to the rinsing station 84 is the
sanitize station 104. The sanitizing station is shown best in Figure 4, which is a top view
of station 104, and will also be discussed in connection with figures 5-8, which ‘show top

10 and side views of the RFID bracelet 108 (figures 5-6) and top and side views of the
nozzle assembly 92, RFID reader 136 and sanitizing bath 117 (figures 7-8). Figure 9
shows a top schematic view of the sanitize station 104. Figure 10 shows a side viéw of
the nozzle bath 117. Figure 11 shows a side perspective view of an operator at
sanitization station 104. The sanitizing of the hose, nozzle and operator’s hands will

15 discussed below with reference to figures 4-11.

The sanitizing station 104 is ustd to sanitize the hose, nozzle, and the
oiaerétor's bands before each use. Sensors and computer program interlocks between the
rinse station 84 and the sanitize statio'n 104 combine to require that certain activities are
performed in 2 particular order before aririse is allowed to start. Initially, the hose 88

20 and nozzle 92 are rinsed by water hose spray 115 and then dipped in the hose bath 116.

In this embodiment, the water hose spray 115 may bc directly connected to the sanitizeA
station 104. In other embodiments, the water hose spray 115 may be remotely located.
Water hose sprays are -common {0 abattoir sites and are well know in the art. The hose
bath 116 contains a solution of chlorinated water or similar cold sanitizing solution.

25 Upon removal from this first solution the nozzle 92 is then inserted into-one of the two
nozzle sanitizing baths 117 or 118, which contains hot sterilizing (82°C or hotter ) water.

The two baths 117 and 118 allow two hoses to be sterilized to speed processing. Since ’
the construction and operanon of both baths 117 and 118 are identical, only- bath 117 will
be discussed below c : : 4
307 i +The nozzle 92is equxpped witha locatmg collar 120 (best seen in Flgure T e

8) whlch has a predetermmed dxameter constmcted ina raanner to rest over the bath .« .

43
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opening 124. The nozzle 92 is held in positionby a bracelet support frame 140, The
bracelet support frame 140 is sized such that the RFID bracelet 108 fits and is held
securely. The bracelet support frame 140 also positions the RFID Br‘acelel 108 to be read
by the third RFID reader 136. The hose 88 may be further constrained by a hose hook
141 (best seen in Figure 10) positioned above the bracelet support frame 140. Locatin E
collar 120 rests in ridge 126 abovc overflow vent 132. Samta:y coupling nut 161 couples
hose 88 to nozzle 92.

The third RFID reader 136 is attached to a braceler support frame 140
which engages the encapsulation bracelet RFID 108 when the nozzle 92 is properly
inserted and secured int6 the nozzle sanitizing bath 117. The support bracket 140 is
mounted to the sanitize station 104 by a mounting shaft 144 which collectively ﬁi})ctions
to keep the hose 88 and nozzle assembly 92 properly positioned so that the incorporated

third RFID reader 136 can stay in continuous reading coniact with the encapsulation

- bracelet RFID 108 for the time interval which is required to properly sanitize the nozzle

15

20

25

in Fi igure, 9 whjch contams a plurahty of status and ala:m lamps Nonlc bath #l status

92.

.+ This time mterval for sanitation is determined by.the exact temperature of
the samnzmg bath. Thermal probe 129 is used by computer 54 to monitor the
temperature of the nozzle sanitizing bath. For a temperature of 827C, the sanitary g ;'4 )

catheter 112 portion of the nozzle 92 will need to be  submerged no less that 10 séconds

The required time in the sanitizing bath is inversely proportional to the temperature of ..

the sanmzmg soluuon

When the third RFID reader 136 detects the encapsulatmn bracelet R_FID
108 a signal is sent to the computer 54. Only after the signal has been detected for the

reqmrcd continuous time period by the computcr 54, wﬂl the computcr 54 signal the user

via lamp 147 that the nozz]e is ready 16 be used for a rinse. The signaling is done Lo

clectromcally v1a 2 user mlerface ]43 and user mterface panel 145 schematmally shown

2 1amp is shown at 147 and 1ts alarm at 149 Noule bath #2 status lamp is shown at 151

-14-
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and the third RFID reader 136 is interrupted prior to the completion of the predetermined

immersion time, the computer 54 will require the user to restart the nozzle sanitation

" process before allowing that nozzle to be used for a rinse. If the nozzle 92 is removed

from the sanitizing nozzle bath 117, thereby removing the RFID bracelet 108 from the
reading field of the RFID reader 136, before the appropriate sanitizing time has expired,
or if the temperature of the nozzle sanitizing bath drops below a specified limit, or if the

nozzle will not be sanitized within a specified time limit, the computer 54 will activate

" the audible alarm 149 and the associated nozzle bath alarm lamp, both Jocated on the

user interface panel of the sanitize station 104

Before the computer 54 allows a properly sanitized nozzle to be used for a
tinse, the hands of the operator must also be sanitized by a similar procedure. First, the
user must rinse off their hands and arms Second, the user must dip one hand into ;:ach

of the hand bath reservoirs 148 and 154" of cold sanitizing solution of at leész 20 PPM
chlorinated water, these resewoir§ 148 and 154 being located at the.sanitize station 104.
Within each.hand bath 148 and 154,'is a float switch. Float switch 150 is in hand bath
148, while float switch 152 is in hand bath 154. These two float switches, 150 antl 152, -
must be engaged sunultaneously in order to procced +To ensure that this step is followed . . - 4
the float switches 150 and 152, once engagcd signal thc computer 54 that the step has -.
been completed “When the float switches 150 and 152 are engaged properly, the i
computer 54 activates the hand bath’ status lamp 157 indicating to the operator that the
nozzle pull timer has started. Once the nozzle pull timer is staned, the dperatorhasa -,

fimited amount of time to pull a properly sanitized nozzle for use. If the nozzle pull

25

. Once] located the ope:rator pulls the nozzle 92 fmm the nozzle sanmzmg bath 117
) makmg sure the Tozzle valve 160 (best seen in ﬁgum 4) is closed.—"- is action cause

is deacnvated the computer 54 wnll reset all of the sanitize flags and not allow lhat

timer expires before the operator has pulled the nozzle, the hand bath status lamp 157 is

deactivated. If the operator pulls a sanitized nozzle when the hand bath status lamp 157.

nozzle to be used for rinsing until the samuze process is done properly . -;. Z_ — -

Aﬁer propcrly samtmng both of theu hands and arms, the operator xs I: - .

ready to Jocate the artery of the cow 14, in which to place the nozzle 92 for the rinse.
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signais the computer 54 that the nozzl¢ 92 has been removed. The computer 54 checks
the status of the nozzle and hand sanitation processes through bit flags set in it.;; memory.
If the nozzle 92 and operator hands have been properly sanitized, the com};uter 54 then
checks RFID réader 82 for a valid shackle RFID 30. If a valid shackle RFID 30 is
present, ‘the computer 54 searches its database 55 to find the weight associated with that
RFID 30. With this weight information, the computer 54 determines the prbpcr amount
of rinsing solution to use for that given cow 14. The computer 54 then actuates valves in
the rinse station 84 allowing fluid to fill the hose.88 and nozzle 92. The computer 54
then tums off the hand bath status light 157 and the nozzle bath status light 147
(assuming bath #1 used) of the bath from which the nozzle 92 was drawn, and resets all

of the sanitize sequence bit flags for the nozzle and hand bath. Resem‘ng these bit 'ﬁags

20

25

prepares the sanitize station 104 for the next sanitizing sequence. The computer 54 then

activates the hose status light 159 associated with the selected hose, and starts to monitor

: the flow through the hose by use of a ﬂow meter in the rinse station 84. -

12 Once the hose 88 and nozzle 92 are enabled with m)ectable rinsing and . .
cooling solution, the operator must mscrt the nozzle 92 (in the preferred embodxment the
aforementioned secured sanitary catheter 112 which is artached to the nozzle 92 is * R
inserted) into the carotid artery of the cow 14 before 2 preset time bas elapsed. . It:th.e Do
presét time elaps;s before the computer 54 detects flow through the flow meters of rinse’
station 84, the audible alarm is activated and the associated hose lamp 159 is deactivated.
Upon propefr'insenion, the operator manually opens a valve 166 té begin the.ﬂovs./ of -
injectable solution into the circulatory system of the cow 14, i

Once the rinse is properly started in the cow 14, the operator activates a
sw1tch openmg transparcm doors 100 allowing the ninsing animal to move along down

the rail,. In. “alternate embodlmcnts the cows 14 will be commuously conveyed along the

xall through out the rmse start area 70 and mto Ihe remammg rms: area, and 1he doors

. 100 wﬂ] be opcned automatlca]ly

-As the cow. 14 is bemg nnsed, the computer 54 momtors the ﬂow of :

-16-
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has been administered, the computer 54 closes the valve in the rinsing station 84 which
was supplying rinsing selution to that hose 88. The computer 54 al;o deactivates the
hose status light 159 associated with the given hose 88. The operator then washes their
hands and removes the nozzle 92 from the cow 14. The operator begins the sanitizing
process over again by u.%ing the spray hosell 15 to clean their hands, arms, nozzle 92, and
hose 88. The preferred embodiment uses four (4) hoses so that up to four (4) cows 14
may be rinsing at any given time. Each hose is then available and used again for every
fourth cow 14.

FIG. 12-14 details the various components that make up the RFID of the
drsclosed preferred embodiment. The manner of encompassing the electronic radio tag 58
ensures that the tag 58 is always kept insulated from ferrous material which is known to
interfere with the operation of the tag 58 when in close proximity. The front of the tag is
10 have nio metal at all between it and the RFID antenna. More space allows for more
reading range. .The shackle RFID enclosure is conﬁgured for at least ¥5".on back, 5/8” to
a washer and %" to the support bolts Exact read renge is determined by tag size, RFID
reader power and amount of and area covered by the ferrous material. <Which materials -

mterfere with magnenc and ‘radio waves are well known to those 1 m t.be field of R.F

1dent1ﬁcanon and other fi elds Steel is an example of such a matenal that lumts RFID >

read 1 range Furthermore, such an enclosed tag 58 is protected from a wxde variety of -
hostile env:ronmental condmons such as high heat lugh humldlty, and lugh shock or
impact. In the disclosed preferred embodiment the molded protecnve casing 164 is made

froma curab]e liquid polyurea elastomer, sold under ‘the trade name REN;C:0 THANE@

" by bea-Gelgy Corporation, Formulated Systems Group. .. - -

25

The method of manufacture for the preferred embodiment involves

pouring 2 predetermmed amount of the curable liquid polyurea elastomer into a. .

’ performed mold sufficient to fi 1 the mold to 2 depth of at Jeast 1/8 of an inch." Thxs

: itag 583 1s p]aced the remalmng arnount of hqmd curable polyurea elastomer is poured mto

‘initial amoum of polyurea elastomer is allowed to gel. Oncc the polyurea elastomer has

gelled the el ectromc radlo tag 58 is placed upon the gel inthe des1red posmon After the

-47-
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the first layer is allowed to fully cure. In order 1o ensure proper insulation from ferrous
material the distance separating the tag and the top of the mold must be at least %4” of an
inch,. however %" is preferred.

Subs.eqirent to fully curing, the polyurea elastomer resin casing 164 is
modified in a manner to allow the RFID to be mounted to a variety of surfaces, Drilled in
a uniformly spaced manner are two insertion holes 168 which extend through the entire
mold. These holes are drilled through at indentations in the Tesin made as a result of the
mold design. The mold also includes contours that create holes of increased diameter
spaces 172 suitable for placement of a bolt head, nut or other enlarged securing device on
the same centers as the bolt insertion holes 168. It would be passible to avoid the added
expense and effort of drilling the aforementioned components in an alternative
embodiment by placing pre-existing members or appropriate dimensional character in the
original mold form. In the preferred embodiment the bottom surface'corners and sides
'176 of the polyﬁrea elastomer resin casing are rounded by the shape of the mold as is

well known in the art, Purther operations to the resin casting may mclude sandmg and

' cuttmg to tnm excess matenal and to smoeoth some surfaces. These sanding and cuttmg '

20

25

. poruon of the bracelet containing the electronic xadxo tag 58 is  facing the third RF[D

. ’ bracket ]40 Th.!S posmomng is accomplzshed by the opcrator through v1sual mspectlon
. of thc encapsulanon bracelet RHD 108 pnor to msertmg the noule 92 into the nozzl g

operatlons are well known in the art.. The feamres of havmg 2 scam]ess fusion of the two o

portions of the casmg, as well as having rounded comers and sides 176 kelp to make the

- RFID more resxstant to physical impact, shock, and breakage ; o -;' P

FIGURBS 5-6 illustrate an zlternative encapsulatlon bracelet embodiment ;.
of the RFID 108 device in which an annular opening 180 is drilled or provided for, which -
allows the encapsulation bracelet RFID 108 to be mounted directly onto the hose 88 as * ~ -

—~shown in FIG. 7-8. In an altemnate embodiment, the encapsulation bracelet may bt_e o
mounted on a mounting protrusion made part of the nozzle assermbly 92. The nozle

assembly 92 is inserted into the nozzle sanitizing bath 117 in a manner that ensuresthe » -

‘reader 136 when the encapsulanon bracelet RFID 108 is engagcd with the support




of the invention. Those skilled in the art may recognize other equivalents to the specific

embodiment described herein which equivalents are intended to be encompassed by the

claims ettached hereto.
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The claims defining the invention are as bllows:

1. A radio frequency identification device (RFID) compn’éing radio frequency
identification circuitry enclosed in a protective molded casing having an
attachment surface for attaching the RFID to a ferrous object, the radio
frequency identification circditry being positicned in the casing so as to keep the
circuitry a predetermined distance away from the ferrous object which may
interfere with the communication between the RFID and the RFID reader.

2. The RFID of claim 1 wherein the protective casing is composed of a high

strength, shock resistant and wear resistant material,

3. The RFID of claim 2 wherein the protective casing is a molded from a
polyurea elastomer compound,

4. The RFID of claim 1 wherein the molded casing is constructed in a.
manner to provide for an annular opening for mounting around a cylindrical
body.

5. . The molded form of claim 1 wherein the shape of the molded casing is
substantizlly rectangular and which has rounded edges and comers along all
surfaces which are not in contact with the surface that the RFID js intended to

be mounted to.

6. The RFID of claim 1 wherein the circuitry is completely enclosed by the
protective casing, and is further positioned within the protective casing so that it
is at least % of an inch away from the attachment surface.

7. The RFID of claim 1 wherein the circuitry is completely enclosed by the
protective casing, and is further positioned within the protective casing so that
the circuitry is located at such a distance from any ferrous object so as to allow
for optimum RFID operation and reading range.

VALnzfiSPECYS176173 ctains (5.5.00).00c
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8. The RFID of claim 1 wherein the device is attached with at least two
uniformly positioned holes which allow a. securing device to pass through the
protective casing of the RFID and attach to the surface which the RFID is
mtended to be mounted to.

9. The means of attachment of claim 1 wherein the securing device is a nut

and bolt assembly.

10. The means of attachment of claim 1 wherein the sécuring device is a

screw.

11. A method for making the RFID of claim 1 comprising the steps of:

(a)  pouring curable liquid into a preformed mold to a first
predetermined depth;

.(b) allowmg a predetermined time to pass to permit the curable liquid
to gel but not sufficient to allow the liquid to fully cure;

(¢}  placing the circuitry upon the surface of the now gelled liquid;

(d) filing the mold to a second predetermined depth with additional
curable liquid;

(e)  allowing a second predetermined amount of time to pass to aliow

' both the first and second depths of the poured curable liquid to fully cure and

attain a homogeneous interface between the two depths, thereby preventing the
occurrence of a seam between the two depths of now cured liquid.

12. A method for making the RFID of claim 14 wherein the first
predetermmed depth is at least'1/8 of an inch. :

13. A method for making the RFID of claim 11 wherein the second
predetermined depth is at least % of an inch. '

54. A method for making the RFID of claim 11 wherein the curable liquid is a

polyurea elastomer compound.

VAJonet\SPECIS\781873 etakms (5.5 09) doc
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15. A method for making the RFID of claim 11 wherein the preformed mold is
designed and constructed to have two projections which span the depth of the
mold and are positioned in such a manner to allow placement of the circuitry at
least 4 of an inch away from both of the projections.

186.  The preformed mold of claim 15 wherein the projections are further
characterised by having a cross-sectional diameter of no less than 1/8 of an

inch.

17. A method for making the RFID of-claim 11 wherein the preformed moid is
designed and constructed to have rounded edges where the walls of the

preformed mold intersect.

18. A method according to any one of the preceding claims substantially as
hereinbefore described with reference to any of the drawings,

DATED: 25 July 2003 A
PHILLIPS ORMONDE & FITZPATRICK

Attomneys for: ) .
MEAT PROCESSING SERVICE CORP., INC.

Daiap otk

VARnefSPECISUS1673 caima {5.3.00).000
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FIG. 4
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FIG. 11
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